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(S) Method of detecting fittingly locked state of connector and connector employing same method. 


(g) The fittingly locked state of a connector in which a fitted posture is locked by a lock arm (3) of one of 
connector housings (2) when the lock arm is brought into engagement with a locking portion (5) of the 
other connector housing (1) is detected through a method wherein a pressure sensing switch element 
(10) is mounted on the other connector housing (1) in such a manner as to face the underside of the lock 
arm in a fitted posture, wherein a pair of electricity conducting plates (11 A), 11B) of the pressure 
sensing switch element are connected to electricity conducting cords (17) drawn from the connector 
housings via detecting terminals (16A, 16B) wherein the pressure sensing switch is switched on when 
the pressure sensing switch is pressed down by the lock arm, whereby a relative electrical communi- 
cation is established between the electricity conducting cords, thereby making it possible to detect a 
proper fittingly locked state of said connector housings. 
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METHOD OF DETECTING FITTINGLY LOCKED STATE OF CONNECTOR AND CONNECTOR 

EMPLOYING SAME METHOD 


The present Invention relates to a method of 
detecting a fittingly locked state of a connector inten- 
ded to confirm whether or not a pair of female and 
male connector housings are in a proper locked state 
when fitting the two connector housings together for 
connection and locking them in a fitted posture, and 
also relates to a connector employing the same 
method. 

It is general that a fitted-posture locking mechan- 
ism is provided on a pair of female and male connec- 
tor housings that are fitted together for connection for 
locking the two connector housings property fitted 
together In such a proper fitted posture. However, it 
often happens that two connector housings are 
brought into use while they are in a semi-fitted state 
in which the connector housings are not fully fitted 
together or in a state in which a locking operation is 
not being properly performed, thereby causing electri- 
cal failures while in use. This Is due to the facts that 
a certain magnitude of insertion force is required to fit 
the connector housings together and that the locking 
mechanism is subject to deformation and/or break- 
age. 

With a view to solving the above problem, the offi- 
cial gazette of Japanese Utility Model Laid-Open No. 
16080/1989 discloses a connector provided with an 
electrical detecting mechanism for detecting the 
above-mentioned semi-fitted state or state in which a 
locking operation is not being properly performed in a 
simple fashion. Namely, in this connector, a "metal 
contact plate extending from a substrate in a can- 
tilever-like fashion and having bifurcated contact por- 
tions at a free end thereof is provided on one of 
connector housings, and one of the contact portions 
at the free end is press held by the leading end of a 
lock arm of the other connector housing that is prop- 
erly fitted in the one of connector housings onto a 
detecting electricity conducting terminal provided 
there below, while the other contact portion at the free 
end is always kept in contact with another detecting 
electricity conducting terminal, thereby making it 
possible to detect a proper operation of the lock arm 
through the relative electricity conduction between 
these two electricity conducting terminals. 

In this prior art detecting mechanism, since one of 
the bifurcated contact portions at the free end that 
each protrude from the common proximal portion is 
elastically deformed by the lock arm so as to be forc- 
ibly brought into contact with the electricity conducting 
terminal, while the other contact portion at the free 
end is biased to be kept in contact with the other elec- 
tricity conducting terminal, the metal contact plate is 
displaced in a direction in which it inclines every time 
the connector housings are fitted together, with the 


one of contact portions at the free end being press- 
held and the other contact portion being floated. 
Moreover, the leading end of the metal contact platB 
that is subject external force is easy to be deformed. 

5 This often causes contact errors between the contact 
portions at the free end and the electricity conducting 
terminals, and thus this prior art detecting mechanism 
has a drawback in that it locks durability and reliability 
in its detecting performance. 

10 An object of the present invention is to obtain a 
method of detecting a fitted state of a connector that 
can improve the durability of a detecting mechanism 
and the reliability in the detecting performance of the 
detecting mechanism, and a connector employing the 

is same method. 

Another object of the present invention is to struc- 
turally stabilize a fitted-posture locking mechanism in 
the above method and connector. 

A further object of the present invention is to 

20 improve the quality of the above connector. 

In order to accomplish the above technical 
objects, the present invention provides a method of 
detecting a fitted state of a connector in which a fitted 
posture is locked by a lock arm of one of connector 

25 housings when it is brought into engagement with the 
locking portion of the other connector housing, whe- 
rein a pressure sensing switch element is mounted on 
the other connector housing in such a manner as to 
face the underside of the lock arm in a fitted posture, 

30 wherein a pair of electricity conducting plates of the 
pressure sensing switch element are connected to 
electricity conducting cords drawn from the connector 
housings via detecting terminals, wherein the press- 
ure sensing switch is switched on when it is pressed 

35 by the lock arm, wherein an electricity conduction pro- 
duced when the pressure sensing switch is switched 
on is transferred to the electricity conducting cords via 
the detecting terminals, and wherein a proper fittingly 
locked state of the connector housings is detected 

40 through electricity conduction relative to the electricity 
conducting cords. 

The present invention also provides a connector 
employing the above detecting method that is mainly 
constituted by two connector housings, wherein one 

45 of the connector housings in which an operating por- 
tion is provided on a lock arm is combined with the 
other connector housing in which a detecting elec- 
tricity conducting body having a pressure sensing 
switch element is mounted thereon in such a manner 

so as to face the lock arm and a pair of detecting termi- 
nals having electricity conducting cords are also pro- 
vided thereon. 

In the method of detecting a fitted state of a con- 
nector according to the present invention, as well as 
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a connector employing the same method also accord- 
ing to the present Invention, both being constructed as 
described above, the pressure sensing switch ele- 
ment is used as a switch for detecting a proper fitted 
state of a connector, and the pressure sensing switch 
element is pressed to be switched on by the lock arm 
when it is put into fitted posture, and this switching 
operation is then transferred to the electricity conduct- 
ing cords via the junction terminals for detection. Due 
to this, the pressure sensing switch element acting as 
a section where a detection takes place has extremely 
good durability and the quality enabling the continuity 
of a precise switching operation. Moreover, the posi- 
tion of the detecting terminals that are provided down- 
stream of the pressure sensing switch element to 
relay and transfer the switching operation of the same 
switching element is not subject to external influences 
such as external pressing. Due to this, a stable trans- 
fer operation can be attained. Therefore, an electric 
signal indicating a fittingly locked state sent from the 
lock arm is extremely accurately transferred to the 
electricity conducting cords, and this serves to highly 
improved and stabflize the accuracy with which 
whether or not the connector housings are in a proper 
fittingly locked state is detected. Moreover, this also 
serves to enable the detecting performance of the 
detecting terminals to continue with good durability. 

Fig. 1 shows a first embodiment of a connector 
according to the present invention, wherein Fig. 1(A) 
is a perspective view showing the whole view of the 
connector, Fig. 1(B) is a front view showing a fitted 
state of the connector, and Fig. 1(C) is a side view 
showing a state in which a pressure sensing switch 
element portion is in operation ; 

Fig. 2 shows a detecting electricity conducting 
body of the embodiment shown in Fig. 1 ; wherein Fig. 
2(A) is a front view thereof. Fig. 2(B) is a plan view 
thereof, and Fig. 2(C) is a side view thereof ; 

Figs. 3(A), (B), (C) and (D) are front views show- 
ing states in which the embodiment of Fig. 1 is in oper- 
ation; 

Fig. 4 shows a second embodiment of the con- 
nector according to the present invention, wherein 
Fig. 4(A) is a perspective view thereof, and Fig. 4(B) 
is a front view showing a fitted state of the connector; 
and 

Fig. 5 is a front view of a third embodiment of the 
connector according to the present invention. 

Referring to the drawings, embodiments of a con- 
nector according to the present invention will be des- 
cribed below. First, referring to Figs. 1 to 3 showing a 
first embodiment of the present invention, in a connec- 
tor with a fitted-posture locking mechanism, the front 
half portion of a female connector housing 1 accom- 
modating therein female terminals (not shown) and a 
male connector housing 2 accommodating therein 
male terminals (not shown) are fitted togetherfor con- 
nection, and this time a locking projection 4 formed on 


the leading end of a lock arm 3 provided frontward of 
the male connector housing 2 is brought into engage- 

5 ment with locking portions 5 provided on a locking 
elastic arm 6 bridged longitudinal of the female con- 
nector housing 1 at an intermediate position along the 
length thereof in such a manner as to project theref- 
rom so that the female and male connector housings 

10 are locked in a proper fitted posture. 

An electricity conducting body receiving portion 8 
formed as an integral part of the locking elastic beam 
6 is provided on the female connector housing in a 
gap provided between the locking elastic beam 6 and 

15 the top side of a connector housing main body 7. A 
detecting electricity conducting body 9 having a 
pressure sensing switch element 10 at a front end 
thereof is mounted on the electricity conducting body 
8 from the rear thereof. Further, a pair of electricity 

20 conducting terminals 16A, 16B to which electricity 
cords 17 are connected, respectively, are inserted 
beneath the rear half portion of the detecting elec- 
tricity conducting body 9 and secured in place therein 
such that the contact portions 18 of the respective 

25 electricity conducting terminals 16A, 16B are brought 
into contact with a pair of electricity conducting plates 
11 A, 11B for electricity conduction. 

A projecting operating portion 20 is provided on 
the lock arm 3 of the male connector housing 2 at an 

30 intermediate position along the length thereof in such 
a manner as to project downwardly therefrom. As 
shown in Fig. 1(B), when the female and male connec- 
tor housings 1, 2 are properly fitted together with the 
locking projection 4 on the lock arm 3 being brought 

35 into engagement with the associated locking portion 
5 for locking the fittingly locked posture, the operating 
portion 20 enters an insertion gap 19 formed at an 
intermediate position along the width of the locking 
elastic bridge 6 on the associated connector housing, 

40 and presses down the pressure sensing switch ele- 
ment portion 1 0 of the detecting electricity conducting 
body 9 to switch on the same, whereby the electricity 
conducting plates 1 1 A, 1 1 B are electrically conducted 
to each other. This in turn establishes an electrical 

45 communication between the electricity conducting 
terminals 16 A, 16B that are In electrical contact with 
the electricity conducting plates 11A, 11 B, thereby 
making It possible to detect that the female and male 
connector housings 1 , 2 are in a proper fittingly locked 

so state. 

To describe in details, as shown in Fig. 2, the 
detecting electricity conducting body 9 has the press- 
ure sensing switch element portion 10 comprising a 
known pressure sensing switch element structure 
55 constituted by a combination of the pair of electricity 
conducting plates 11 A, 11B arranged in parallel and 
a single communicating plate 12 arranged so as to 
face the electricity conducting plates 11 A. 11B via a 
clearance 15 in a transverse direction. As shown in 
Fig. 1(C), when the pressure sensing switch element 
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portion 10 is forcibly pressed down by the operating 
portion 20. the electricity conducting plates 11 A, 11B 
are brought into contact with the communicating plate 
12 so as to generate an electricity conduction there- 
between, while the electricity conducting plates 11 A, 
11B and the communicating plate 12 separate from 
each other when the operating portion 20 is not 
pressed down, remaining in a free state. These elec- 
tricity conducting plates 11 A. 11B extend rearwardly 
from the pressure sensing switch element portion 10 
so as to be formed into the plate-like detecting elec- 
tricity conducting body 9 that forms an associated 
contact portion 21 to which the detecting terminals 
16A, 168 are brought into contact. In Fig. 2, reference 
numeral 13 denotes a liner for the clearance 15, refer- 
ence numeral 14 a protection film for the electricity 
conducting plates 11 A, 11B and the communicating 
plate 12. 

The connector according to the embodiment 
shown in Figs. 1 and 2 functions as follows. 

Referring to Fig. 3 showing a state in which the 
connector In operation, when the female and male 
connector housings 1, 2 start to be fitted together, as 
shown in Figs. 3(A), (B), the locking projection 4 of the 
lock arm 3 comes into a physical collision with the 
locking portion 5 of the locking elastic beam 6 so as 
to elastically flex the locking elastic beam 6, and this 
allows the locking projection 4 to pass over the locking 
portion 5. During this operation, the operating portion 
20 does not come into a physical collision with the 
pressure sensing switch element portion 10 being 
lowered together with the locking elastic beam 6. 

Following this, when the locking projection 4 and 
the locking portion 5 are brought into meshing 
engagement with each other at a fitting final position, 
as shown in Fig. 3(C), the downward displacement of 
the locking elastic beam 6 is then released and the 
locking elastic beam 6 Is restored to its original posi- 
tion, and the operating portion 20 located above the 
pressure sensing switch element portion 10 presses 
down the center of the pressure sensing switch ele- 
ment portion 10 that has been restored to its upper 
position, whereby the electricity conducting plates 
1 1 A, 1 1 B are electrically communicated to each other 
to thereby generate an electrical conduction between 
the electricity conducting cords 17, thereby enabling 
the lock arm 3 to detect that the fitted posture has 
been properly locked. 

In contrast, as shown in Figs. 3(A), 3(B), in a case 
where the connector housings are in a semi-fitted 
state, the pressure sensing switch element portion 10 
is not pressed down and therefore is not switched on, 
and hence no electricity conduction between the elec- 
tricity conducting cords 17 is generated, whereby an 
error in locking a fitted posture is confirmed. The 
above-mentioned high performance of detecting func- 
tion Is thus exhibited. 

Furthermore, in the pressure sensing switch ele- 


ment portion 10 of the embodiment shown in Fig. 1, 
as shown in Fig. 1(B), since a barrier portion 22 

5 accommodating even the top surface of the pressure 
sensing switch element portion 10 is provided on the 
front edge of the electricity conducting body receiving 
portion 8, in a case where the locking mechanism is 
out of order due to the lack or breakage of the locking 

10 portion 5 of the locking elastic beam 6 that Is caused 
by some reason, as shown in Fig. 3(D), the locking 
elastic beam 6 is not at all displaced downwardly or 
is displaced insufficiently, and the lower most end of 
the operating portion 20 comes into a physical colli- 

is sion with the barrier portion 22 to thereby check the 
advance of the lock arm 3, thereby making it possible 
to accurately detect the failure of the locking elastic 
beam 6. 

Next, referring to Fig. 4, a second embodiment of 

20 the present invention will be described below. In this 
second embodiment, similarly, the detecting elec- 
tricity conducting body 9 having the pressure sensing 
switch element portion 10 and the detecting terminals 
1 6A, 16B in tended to be brought into contact with the 

25 pair of electricity conducting plates 1 1A, 11B of the 
detecting electricity conducting body 9 for electricity 
conduction are provided on one of connector hous- 
ings, but the detecting electricity conducting body 9 is 
folded into a U shape at an intermediate position 

30 along the length thereof and is inserted from the rear 
of a locking elastic beam 6 so as to be secured in 
place such that a contact portion 18 of the electricity 
conducting terminals 16A, 16B Is brought into press 
contact with the electricity conducting plates 1 1 A, 1 1 B 

35 exposed on the lower outside of the detecting elec- 
tricity conducting body 9. 

This contact portion 18 is formed into a spring 
contact portion 18' having a biasing force for upwardly 
biasing the locking elastic beam 6 from below as welt 

40 as a elastically pressing force required to press con- 
tact the contact portion 18 against the electricity con- 
ducting plates 11A, 11B. 

The lock arm 3 of this second embodiment has a 
configuration defined by a locking projection 4 pro- 

45 vided at the leading end thereof and an operating por- 
tion 20 provided at the center of the locking projection 
4 in such a manner as to project therefrom, and this 
operating portion 20 is constructed so as to press 
down the pressure sensing switch element portion 10 

so when the locking projection 4 is properly locked. 

According to the embodiment shown in Fig. 4, In 
addition to the detecting function of the connector of 
the present invention, another function is provided on 
the connector for preventing the deterioration or for- 

55 feiture of a locking function that would be caused 
when the locking elastic beam 6, which is in a pre-fit- 
ted state, is downwardly plastically deformed by virtue 
of a detrimental external force (actually, this down- 
ward plastic deformation of the locking elastic beam 
6 quite frequently takes place in relation to normal 
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connectors). 

Fig. 5 shows a third embodiment of the present 
invention, in which the biasing means for lifting up the 5 
locking elastic beam 6 of the second embodiment is 
formed as an independent member with a view to 
further improving the function thereof. To be precise, 
a detecting terminal accommodation chamber 23 is 
provided on the locking elastic beam 6, and the 10 
detecting terminals 16A, 16B are mounted therein 
such that the contact portion 18 faces downwardly. 
The detecting electricity conducting body 9 Is laid out 
in the detecting terminal accommodation chamber 23 
with the rear half of the electricity conducting plates is 
11 A, 11B being exposed upwardly, and the pressure 
sensing switch element portion 10 is laid out between 
the locking portion 5 of the locking elastic beam 6 and 
the front edge of the detecting terminal accommo- 
dation chamber 23 so as to be pressed down by the 20 
operating portion 20 of the lock arm 3 of the 
associated connector housing. A biasing spring body 
25 having a biasing force for lifting up the locking elas- 
tic beam 6 from below is mounted in a gap 24 formed 
beneath the locking elastic beam 6. 25 

According to the third embodiment shown in Fig. 
5, since this biasing spring body 25 functions exclu- 
sively to prevent the plastic deformation of the locking 
elastic beam 6, the function and effectiveness of pre- 
venting such deformation can be further improved. 30 

As described above, the method of detecting a fit- 
tingly locked state of a connector and the connector 
employing the same method, both according to the 
present invention, have superior detecting accuracy 
with which whether connector housings are in a pro- 35 
per fittingly locked state or in a semi-fitted state in 
which the connector housings fail to be properly fitted 
together is detected in a precise manner, as well as 
the detecting performance enabling such detecting 
accuracy to continue with good durability, whereby 40 
the reliability in detecting a fittingly locked state of a 
connector is improved, while the structure of the fitted- 
posture locking mechanism is stabOlzed. Thus, the 
method and connector employing the same method 
according to the present invention is advantageous in 45 
that they serve to improve the quality of connectors. 


Claims 

60 

1. A method of detecting a proper fitted state of a 
connector in which a fitted posture is locked by a 
lock arm of one of connector housings when said 
lock arm is brought into engagement with a lock- 
ing portion of the other connector housing, whe- 55 
rein a pressure sensing switch element is 
mounted on the other connector housing in such 
a manner as to face the underside of said lock 
arm in a fitted posture, wherein a pair of electricity 
conducting plates of said pressure sensing switch 


element are connected to electricity conducting 
cords drawn from said connector housings via 
detecting terminals, wherein said pressure sens* 
ing switch Is switched" on when said pressure 
sensing switch is pressed down by said lock arm, 
whereby a relative electrical communication is 
established between said electricity conducting 
cords, thereby making it possible to detect a pro- 
per fittingly locked state of said connector hous- 
ings. 

2. A connector having a fitted posture locking 
mechanism comprising a lock arm provided on 
one of connector housings and a locking portion 
provided on a locking elastic beam of the other 
connector housing so as to be brought into 
engagement with said lock arm, characterized by 
a fittingly locked state detecting mechanism com- 
prising : 

a U-shaped detecting electricity conduct- 
ing body having a pressure sensing switch ele- 
ment portion and a pair of electricity conducting 
plates extending rearwardly in such a manner as 
to form said U-shape and inserted in said locking 
elastic beam in said other connector housing 
such that said pressure sensing switch element 
portion is arranged so as to face the underside of 
said lock arm in a fitted posture ; 

a pair of detecting terminals having biasing 
spring contact portions Intended not only to be 
brought into elastic contact with said pair of elec- 
tricity conducting plates but also to lift up said 
locking elastic beam and electricity conducting 
cords connected thereto and mounted between 
said locking elastic beam and a side wait of a con- 
nector housing main body of said other connector 
housing ; and 

an operating portion provided on said lock 
arm, whereby said pressure sensing switch ele- 
ment portion is pressed down by said operating 
portion when said operating portion is put in a pro- 
per fittingly locked state, thereby making it poss- 
ible to establish a relative electrical 
communication between said electricity conduct- 
ing cords via said detecting terminals. 

3. A connector having a fitted posture locking 
mechanism comprising a lock arm provided on 
one of connector housings and a locking portion 
provided on a locking elastic beam of the other 
connector housing so as to be brought Into 
engagement with said lock arm, characterized by 
a fittingly locked state detecting mechanism com- 
prising : 

a plate-like detecting electricity conducting 
body having a pressure sensing switch element 
portion and a pair of electricity conducting plates 
extending rearwardly and securely laid out on 
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said locking elastic beam in said other connector 
housing such that said pressure sensing switch 
element portion is arranged so as to face the s 
underside of said lock arm in a fitted posture ; 

a pair of detecting terminals having elec- 
tricity conducting cords and contact portions 
brought into contact with said electricity conduct- 
ing plates of said detecting electricity conducting 10 
body and accommodated in a detecting terminal 
accommodating chamber covering the rear half 
portion of said detecting electricity conducting bo- 
dy; 

a biasing spring body provided in a space is 
beneath said locking elastic beam for lifting up 
said locking elastic beam ; and 

an operating portion provided on said lock 
arm, whereby said pressure sensing switch ele- 
ment portion is pressed down by said operating 20 
portion when said operating portion is put in a pro- 
per fittingly locked state, thereby making it poss- 
ible to establish a relative electrical 
communication between said electricity conduct- 
ing cords via said detecting terminals. 25 
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Fig. 2A 
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Fig. 3A 
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Fig. 3C 
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Fig. 4B 
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